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Global governance of aviation emissions
A recent study conducted for the European Parliament es-
timated that in order to achieve the 2°C scenario as agreed 
at COP15 in 2009, carbon dioxide emissions would need to 
be reduced by 41% by 2050.1  Historically, however, emis-
sions from aviation and many other inherently transnation-
al enablers of the global economy such as international 
shipping have been neglected at all jurisdictional levels. 
Due to the apparent difficulty of allocating emissions to 
individual countries2,  both the 1997 Kyoto Protocol as well 
as the more recent 2015 Paris Climate Agreement exclude 
aviation from their ambit, leaving its governance to the ju-
risdiction of the ICAO, a UN specialized agency and indus-
try’s main governing body at the international level.3 
Mounting pressure has, in recent years, pushed both public 
and private stakeholders to take on more serious commit-
ments. Various targets aimed at reducing emissions have 
been set at the global and European levels and a number 
of initiatives created in order to achieve them. The EU’s 
Advisory Council for Aviation Research and Innovation, 
for instance, sets a 75% reduction target by 2050 (relative 
to 2000 levels). On the global stage, the International Air 
Transport Association (IATA) of the world’s airlines for its 
part pledges to achieve “carbon neutral growth” from 2020 
onwards and to halve emissions by 2050 (relative to 2005 
levels)4,  while the ICAO’s general assembly has committed 
to annually improve fuel efficiency by 2 % as well as to limit 
carbon dioxide emissions at 2020 levels. The ICAO has, in 
addition adopted a carbon dioxide certification standard 
that is mandatory for all aircraft manufacturers worldwide. 
No binding emission reduction targets have been adopted 
so far, however.5
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Achieving the abovementioned goals is dependent on 
the implementation of what is often referred to as a “bas-
ket” composed of various measures regulated to differ-
ent degrees. This basket includes plans to cut emissions 
by relying on better air traffic management, improved 
ground operations as well as technical advances such as 
enhanced engine and aircraft efficiency. Such measures 
will surely to play a non-negligible role in curbing emis-
sions, but they are not projected to suffice in bringing 
about the necessary reductions. For this reason, long-
term emissions drops are mainly expected to be brought 
about by the creation of market-based instruments such 
as the ICAO’s global carbon offsetting scheme or the EU’s 
Aviation has transformed society over the past 
five decades, effectively shrinking the planet 
and bringing socio-economic benefits to an 
increasing number of people. Its unremitting 
growth does, however, come at a price. Direct 
emissions from civil aviation account for ap-
proximately 2% of global GHG emissions and 
for 3% of EU emissions. They amount to only a 
third of those in the road transport sector, but 
display a high per-passenger intensity and are 
increasing rapidly along with the relentless 
rise in demand for air transport. Global pro-
jected annual growth rates of 5% up to 2030 
could lead to a more than six-fold increase 
in emissions by 2050 when compared to 1990 
levels, which makes aviation the fastest grow-
ing source of greenhouse gases in the world. 
Industry stakeholders are becoming aware of 
their need to adopt measures to reduce the 
sector’s carbon footprint, if one is to end up 
anywhere near the ambitious 1.5°C objective 
set out at COP21.
Will Bio-Jet Fly? Towards a Carbon 
Neutral Aviation Sector
2Emissions Trading System (ETS) as well as by the ex-
pansion of the use of sustainable advanced alternative 
fuels for aviation, otherwise known as aviation biofuels 
or simply bio-jet (see fig. 1). Establishment of these 
measures has been slow, however: Both market-based 
mechanisms and biofuels have been controversial top-
ics in the past years and the bio-jet sector, in particular, 
lacks a dedicated policy framework.
Figure 1. Role of biofuel in emissions reduction for avia-
tion.6
Market-based measures
In 2012, the EU attempted to pioneer the creation of a 
market-oriented framework for aviation emissions by 
making its emissions trading scheme (a cap and trade 
system) officially applicable to all flights to and from 
the European Economic Area, thus forcing both EU and 
non-EU carriers to cap their emissions or otherwise bear 
the burden of purchasing emission allowances when fly-
ing within EEA territory. Although the European Court of 
Justice confirmed the legality of the scheme7,  strong 
backlash from the international community led Europe-
an legislators to suspend the allegedly unilateral appli-
cation of the ETS in 2013. The EU vowed to nevertheless 
re-instate the scheme, should the ICAO fail to establish 
a global system by the end of 2016. 
On 7th October 2016 the ICAO’s 191 member states 
reached a first and long awaited agreement on the im-
plementation of a global market-based measure: the 
Carbon Offsetting and Reduction Scheme for Interna-
tional Aviation (CORSIA). The scheme aims to compen-
sate any increase in emissions post-2020 by mandating 
operators to surrender units generated by emission-
reducing projects in other sectors.8 The political agree-
ment is noteworthy in succeeding to create a starting 
point for the global governance of aviation emissions. 
It is expected to result in an operational and sector spe-
cific system that is projected to cover 80% of global 
emissions. Further, it contains a review clause, allowing 
it to be adapted as the technologies and needs evolve. 
Yet, reaching the agreement required the watering down 
of the scheme’s initial design – carbon neutral growth 
already after 2020 and to align ambitions with the Paris 
Climate agreement that will enter into force later this 
year. In fact, it allows for emissions to grow unhindered 
until 2020, with only a pilot phase of the offsetting sys-
tem expected to be launched in 2021 and, crucially, 
only voluntary participation up until 2026. Additionally, 
due to jurisdictional limitations inherent to the nature 
of ICAO as an UN body, domestic flights are excluded 
from the agreement’s ambit, leaving massive existing 
and emerging markets like those of the US, EU, India or 
China unaffected.
The details of how CORSIA will function in practice have 
yet to be hashed out by specialised working groups, cre-
ated for that purpose by ICAO. These are attributed the 
duty to safeguard the spirit of the agreement, by ensur-
ing that its mechanism delivers on the promised emis-
sion reductions. In particular, its specifics must be care-
fully set out and the often painful lessons learnt from the 
operation of other offsetting measures such as the EU’s 
ETS or the UNFCCC’s Clean Development Mechanism 
should be duly taken into consideration to ensure effec-
tiveness and fairness in its implementation.9  Further, 
the application of additional market-based measures 
at the local or regional levels should be considered as 
complementary policy measures to address neglected 
areas, such as domestically generated emissions. For 
the ETS in particular, it is now time for EU institutions to 
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take stock of ICAO’s action and to seriously consider the 
extent to which the block’s stance regarding the interna-
tional application of its cap and trade scheme should or 
should not be reviewed.
Sustainable alternative fuels
Benefits
Market-based measures, be they at global or regional 
level, will address aviation’s environmental impact to 
some extent. It appears nonetheless important to also 
seriously consider methods that directly affect aircraft 
emissions. As illustrated in figure 1 above, alongside 
the technological and air traffic management improve-
ments, the most promising measures relate to the de-
velopment of sustainable alternative fuels. Aviation 
biofuels are biomass-based fuels that have the exact 
same technical specifications as current Jet-A1 fuels. 
Biofuels can thus act as “drop-in” replacements for fos-
sil fuels. They do not require any change in supply in-
frastructure and can be safely blended with convention-
ally produced Jet-A1 be it during transportation or use. 
Aviation, unlike e.g. road transport, relies exclusively on 
liquid fuels as a safe and certified alternative. Besides 
the unlikely reduction in air traffic, it seems to offer the 
main solution for sufficiently narrowing down the gap 
between the environmental ambitions and actual emis-
sions by 2050. This is acknowledged by the European 
Commission, which lists advanced biofuels as a particu-
larly important element for aviation in the medium term 
in its 2016 low-emission mobility communication.10
Initiatives aimed at developing sustainable alternative 
fuels for aviation have mushroomed in the past decade.11 
Major R&D efforts from over 100 multi-stakeholder ini-
tiatives have managed to secure technical certification 
of four production pathways by the ASTM.12  Consider-
ing the stringent technical specifications and safety re-
quirements to which the aviation sector is subject, this 
is a genuine milestone in the acceptance of new fuel for 
commercial flights.13  Over 2000 flights with different de-
grees of biofuel blends have taken place as of 2015, and 
the work to diversify certified pathways, scale-up pro-
duction and ensure the economic viability of the avia-
tion biofuels sector is ongoing. In the EU, for instance, 
the Advanced Biofuels Flightpath Initiative launched by 
the European Commission and multiple industry stake-
holders sets out a roadmap with clear milestones and 
the objective of achieving an annual production of 2 mil-
lion tonnes of sustainable aviation biofuel by 2020.14 
Direct reduction in emissions through the use of sus-
tainably produced alternative fuels would appear to 
bring a further benefit as opposed to other methods 
such as carbon taxes or offsets: in the medium to long 
term they would help avoid excessive increases in op-
erational costs (and therefore e.g. ticket prices) while 
maintaining the socio-economic benefits brought about 
by the development of international aviation. The con-
struction of new supply-chains increases the use of 
biofuels, which would in turn reduce dependency on oil 
imports, improve supply security and limit reliance on 
volatile oil prices. Once sufficiently scaled-up, the use 
of bio-jet would also contribute to national and regional 
emissions reduction targets, provided respect for sus-
tainability standards is guaranteed.  The high initial 
cost of using bio-kerosene as opposed to conventional 
kerosene remains nevertheless the main barrier for the 
market to take off. Policies and laws that push for fur-
ther technological advances, promote the construction 
of the necessary supply chains and allow adequate ac-
counting of bio-jet as a renewable energy source are 
indispensable long-term transitional measures toward 
carbon neutrality.
Policy context
Only very small quantities of sustainable alternative 
aviation fuels are currently available commercially. In-
sufficient dedicated feedstock supply, high R&D and 
certification costs, differing sustainability standards 
and access to fuel supply infrastructure are some of 
the elements constraining their growth and market up-
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take.15  Although multi-stakeholder initiatives to expand 
the production and use of bio-jet are being founded, 
they remain too small and have so far been unable to 
achieve the necessary scale-up. Crucially, a specific le-
gal and policy framework and targeted financial support 
aimed at levelling the playing field between sustainable 
bio-jet and fossil-based kerosene is lacking. Policies 
that do exist are for the most part directed towards the 
road transport sector and do not provide the necessary 
incentives for potential bio-jet producers. Several broad 
areas for development can be identified, both in the EU 
and globally, based on the issues identified above.
Levelling the playing field in terms of support
The EU’s Renewable Energy (2009/28/EC) and Fuel 
Quality (98/70/EC) Directives contain provisions that 
enable Member States to offer financial support to sus-
tainable biofuel production and use.16  Yet, due to in-
equalities in technological readiness, production costs 
and demand between biofuels for road transport and 
biofuels for aviation, support measures have been fo-
cused on road biofuels, as a simpler way for Member 
States to achieve their 10% renewables in transport tar-
get.17 In 2013, authorities in the Netherlands pioneered 
a mechanism, whereby aviation biofuels were made eli-
gible under Dutch renewable energy targets. Under this 
voluntary opt-in scheme, aviation biofuels may gener-
ate “green” certificates that can then be sold to parties 
(e.g. ground vehicle fuel producers) officially obligated 
by the system. The multiplication of such measures can 
be beneficial as it would allow bio-jet producers and 
users to be compensated for contributing to emission 
reductions in the transport sector and receive financial 
support from Member States within the already exist-
ing regulatory framework established by the Directive 
2009/28/EC that, until now, has mostly benefited road 
transport. Financial support in the form of direct subsi-
dies to producers or users, off-set agreements or public 
procurement (e.g. for military aviation) seem promising 
for increasing production quantities, a fundamental ele-
ment in the upscale of bio-jet if it is to match the abun-
dant availability and prices of fossil-based jet fuel and 
convince airlines to switch from one to the other. 
Feedstock and supply security
At the production level, feedstock availability is essen-
tial. Aircraft operators must be guaranteed sufficient 
and secure supply quantities if they are to invest in de-
veloping the necessary supply chains that would bring 
bio-jet to airport fuelling stations. Here again, there is a 
need to level the playing field between the already well-
established industry producing biofuels for road trans-
port and the emerging aviation biofuels one. Tough 
performance and safety requirements mean that a bio-
fuel that is already suitable for ground vehicles is only 
an intermediate product for the refineries in the bio-jet 
transformation process. But because the raw materi-
als for both aviation and ground vehicle biofuels can 
be identical, road and air uses often compete at that 
level of the value chain. Indeed, potential producers 
might prefer to dedicate any available feedstock to the 
cheaper, simpler and economically viable manufacture 
of biofuels for ground vehicles over the complex, expen-
sive and currently non-profitable production of bio-jet. In 
contrast to road vehicles, aircraft are, however, unlikely 
to benefit from alternative energy carriers such as elec-
trical batteries or natural gas by 2030 or 2050. Biofuels 
constitute an essential element in reducing emissions 
in the aviation sector. It is therefore crucial to ensure 
sufficient flow of raw materials to prospective produc-
ers that possess bio-jet manufacturing technology and 
capability. Targeted legislative incentives, giving priority 
to aviation over road transport at the raw material har-
vesting level could ensure a steady supply of advanced 
feedstock dedicated to bio-jet production. The revision 
of the EU’s Waste Directive (2008/98/EC) in the context 
of the Commission’s recent Circular Economy Pack-
age offers opportunities in this sense. Bio-waste has 
emerged as a promising feedstock for the production 
of bio-jet. It is estimated that its abundance and local 
availability could have the potential of providing up to 
30% of jet fuel in the EU per year if appropriately exploit-
5ed. The proposed amendments to the Waste Directive 
already contain obligations for Member States to sepa-
rately collect, recycle and treat bio-waste in an environ-
mentally safe manner. Adding provisions that encourage 
EU countries to direct organic waste streams towards 
bio-jet production could help construct the infrastructure 
and supply chains necessary to ensure a stable, solid 
supply of bio-jet to airlines while also providing addition-
al environmental benefits such as reduced landfilling and 
thus, even higher GHG savings.
Sustainability
Reducing emissions from aviation is the main objective 
underpinning the development of alternative fuels. Ensur-
ing the sustainability of the produced bio-jet is therefore 
essential. Currently, there exist no harmonized sustaina-
bility standards for bio-jet at the international level. In the 
EU and the US, biofuel sustainability is ensured by Direc-
tive 2009/28/EC on renewable energy sources and by the 
Renewable Fuel Standard respectively. Both instruments 
set out strict criteria relating to minimum GHG emission 
savings as well as specific protection of certain types of 
highly biodiverse land. Although pursuing a similar goal, 
the two sets of sustainability standards are not identi-
cal. Differences exist, for instance, in terms of advanc-
ing the stringency of minimum GHG savings throughout 
the years, or regarding the approach to indirect land-use 
change – a heated topic in the EU.18  R&D investments 
in advanced biofuels have moved these quite high up on 
the sustainability scale in terms of low or no ILUC effects 
and high degree of GHG savings. Despite this, the impas-
sioned debates about the calculation methods of ILUC-
effects and the changes in legislation have brought a lot 
of uncertainty in the field. For the aviation sector, which 
is inherently global in nature, the development of clear 
criteria at the international level would seem like a logical 
step forward. Common environmental standards would 
match the sector’s largely harmonized technical and 
safety requirements as well as facilitate an ample sup-
ply of certified sustainable alternative fuels at all major 
hubs. To date, the voluntary sustainability certification 
scheme operated by the Roundtable on Sustainable Bio-
materials has emerged as the most likely starting point, 
should an effort at global harmonization of sustainability 
standards be undertaken.
Conclusion
Aviation industry stakeholders need to seriously consider 
adopting effective measures to mitigate the sector’s in-
creasing impact on climate change. The many voluntary 
commitments and initiatives as well as the ICAO’s recent 
offsetting agreement represent steps forward. Nonethe-
less, additional measures and, in particular, the develop-
ment of ways to achieve direct reductions in the aviation 
sector appear necessary. Sustainable alternative fuels 
for aviation have emerged as a strong candidate in this 
sense, but they lack a dedicated policy framework and 
targeted incentives to enable expansion and market up-
take. It is essential to ensure harmonized sustainability 
standards and to level the playing field between aviation 
and ground vehicles, so as to put aviation on the path to 
carbon neutrality in the long term.
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